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(57) Abstract 

Plug (I) for closing off a tear-duct (12) which plug (1) is provided with two extremities. The plug (1) has a shaft (2) which at one 
of the two extremities is provided with a broadened head (3) with a lower surface and an edge. The lower surface has an at least partially 
bent shape. The shaft (2) comprises a broadened part (4) which slopes in the direction of both extremities. The broadened head (3) has a 
hollow curvature (7) and the edge of the broadened head (3) is bent back in the direction of the broadened part. The plug (1) is made of a 
moist absorbing material which is not soluble in water, for instance a modified HEMA, to which substances have been added for increasing 
the moist absorption and an inflammation inhibitor, for instance heparin. 
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Plug for closing off a tear-duct 

The invention relates to a plug for closing off a tear-duct, which plug is provided 
with two extremities, with a shaft which at one of the two extremities is provided 
with a broadened head with a lower surface and an edge, the lower surface 
having at least a partially bent shape, the shaft having a broadened part which 
5 slopes in the direction of both extremities. 

Such a plug is known from the US patent specification 5.334.137. 

Tear-ducts serve to discharge tear-water from an eye to the nasal cavity. Two 
10 tear-ducts end near each eye which ducts usually have a diameter of about 0.3 
mm and are surrounded by a ring of connective tissue. Via the tear-duct opening 
or punctum and the tear-ducts or canaliculi tear-water is discharged to the tear- 
bag and from there to the nasal cavity. 

15 Tear-water among others serves to discharge dust and dirt and to keep the eye 
clean and moist. Tear-water also contains among other the enzyme lysozyme 
which acts as a kind of antibiotic and which protects the eye from infections. Per 
day a normal eye produces about 400 drops of tear water. During sleeping the 
tear-water production is lower. 

20 

A shortage of tear-water may for instance occur as a result of excessive discharge 
via the tear-ducts. An unfavourable composition of the tear-water may also cause 
these problems, for instance when too little sebaceous matter is produced and the 
tear-water is too watery as a result of which it evaporates more quickly. Cir- 
25 cumstances which may aggravate the symptoms of dry eyes are for instance 
working in dry environments with a low air humidity, such as air-conditioned 
environments or air-planes, or working with computers. 

Moistening the eye is promoted by fully fluttering the eyelids. However, this 
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flutter reflex is reduced with some people, for instance contact lens wearers, as a 
result of which the symptoms of dry eyes occur earlier with these people. The 
symptoms of dry eyes may also occur when too little tear-water is produced. The 
production of tear-water decreases when getting older. Thus the tear-water 
5 production at the age of 65 is on an average 60% lower than at the age of 18. 

By wearing contact lenses the evaporation of tear-water is accelerated. This may 
cause irritation or give reason for the deposit of protein or infections. Because in 
many quarters, for instance offices, the air humidity is kept low by means of 
10 climate control systems, more and more people, particularly wearers of contact 
lenses, suffer from these symptoms. 

Dry eyes can be prevented or at least partially be remedied by reducing the 
discharge of tear water via the tear-ducts by arranging a little plug in one of the 
15 tear-ducts, or in serious cases in both tear-ducts, as a result of which the dis- 
charge of tear-water is blocked. Disadvantages of the known tear-duct plugs 
however are that they are difficult to arrange and have to be arranged by an 
ophthalmologist or ophthalmic educated personnel. 

20 The tear-duct plug known from the US patent 5.334.137 may in some cases 
move during use, and appeared not always to sufficiently close off the tear-duct. 

The object of the invention is to provide a plug for a tear-duct, which during use 
remains on the same location and which sufficiently closes off the tear-duct. 

25 

The object of the invention is achieved with a plug of the kind mentioned in the 
preamble, which has said broadened head and hollow curvature, and that the 
edge of the broadened head is bent back in the direction of the broadened part. 
With this measure it is achieved that the broadened head attaches itself firmly like 
30 a suction cup to the moist mucous membrane tissue surrounding the opening of 
the tear-duct. In this way the plug is durably and firmly kept in its place after 
insertion in the tear-duct. The head of the plug known from the US patent 
specification does not have a bent back edge, so that no sucking effect is 
obtained. 
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In a preferred embodiment the plug is made of a moist absorbing material which is 
not soluble in water, such as for instance HEMA, of which also contact lenses are 
made. HEMA is a moist absorbing synthetic which does not irritate the eyes and 
mucous membranes. Moreover HEMA is radio opaque so that it can be perceived 
5 with the help of for instance X-ray equipment, whereas the little plug is virtually 
invisible with the naked eye. Preferably the HEMA is modified and substances are 
added for increasing the moist absorption. A modified HEMA may swell with a 
factor 1 .4 as a result of moist absorption. In a preferred embodiment an inflam- 
mation inhibitor, for instance heparin, may also be added to the material from 
10 which the plug is made. 

The plug is easier to remove if at the side facing the head, the broadened part of 
the shaft changes with a gradual running bend into a substantially cylindrical part 
of the shaft. 

15 

Preferably the tear-duct plug is provided with a cavity which from the broadened 
head tapers off in the longitudinal direction of the plug. In this way it is achieved 
that the plug can be arranged or removed in a simple manner with the help of a 
pair of tweezers or such like tools. If, as in most cases, the tear-duct has to be 
20 completely closed off, this cavity has to be a blind cavity. If the discharge via the 
tear-duct has to be reduced but not entirely closed off, then a passage can be 
arranged contiguous to this cavity which passage continues to the extremity 
opposite the broadened head. 

25 The invention will be elucidated on the basis of the drawing, in which: 

Figure 1 shows a plug according to the invention in perspective; 

Figure 2 shows a human eye provided with a plug in accordance with figure 1 ; 

30 

Figure 3 shows a cross-section of a plug along the line Ill-Ill from figure 1 ; and 

Figure 4 shows a cross-section of another embodiment of a plug according to the 
invention. 
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Figure 1 shows a tear-duct plug 1 according to the invention, consisting of a shaft 

2 with a broadened head 3 which serves to abut the tissue surrounding the tear- 
duct opening after placing the plug 1 in a tear-duct. The broadened head 3 has an 
edge. The other extremity is formed by a broadened part 4 which on the one hand 
shows a conical course and ends in a pointed extremity 5. On the other hand the 
broadened part 4 preferably merges with a gradual bend into a substantially 
cylindrical part 6 of the shaft 2. The broadened head 3 is substantially dish- 
shaped, shows a hollow curvature 7, and the edge of the broadened head 3 is 
bent back in the direction of the broadened part 4, as can clearly be seen in figure 

3 in which the plug 1 is shown in cross-section. As a result of this hollow 
curvature and bending back the broadened head attaches itself firmly like a 
suction cup to the tissue surrounding the opening or punctum 9 of the a tear-duct 
or canaliculus 10 to be closed off. 

In figure 2 a part of an eye 11 is shown, in which the tear-duct 10, namely a 
lower tear-duct 1 2 and an upper tear-duct 1 3, are shown in dotted lines. The tear- 
ducts 12, 13 consist of a substantially vertical part 14 of about 2 mm long and 
contiguous to it a substantially horizontal part 15 of about 8 mm long, which 
connects to the tear-bag 1 6. To dam the discharge of tear-water via the tear- 
ducts 12, 13 in figure 2 a plug 1 is arranged in the lower tear-duct. The 
broadened head 3 protrudes from the tear-duct 12 and abuts the tissue surroun- 
ding the tear-duct opening 9. The broadened part 4 is in the tear-duct 12. The 
tissue of the inner wall of the tear-duct clamps around the broadened part 4, as a 
result of which because of the sucking effect of the broadened head 3 the plug 
can less easily slide of its own accord. Because the broadened part 4 is gradually 
bevelled towards both extremities the plug can both be placed and removed 
easily. 

Because the tear-duct plug 1 is made of a moist absorbing material, for instance a 
modified HEMA, the plug 1 swells after insertion in the tear-duct. By means of 
additives the factor with which the modified HEMA swells, can be increased to a 
swell factor of about 1.4. In figure 3 the plug 1 in the unswollen situation 
immediately after insertion in the tear-duct is shown in dotted lines. In full line the 
same plug 1 is shown after it has swollen to its maximum size. As a result of the 
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swollen size of the plug, the plug 1 remains much more firmly in its place in the 
tear-duct 10. 



The plug 1 further comprises a blind cylindrical cavity 17 which from the 
broadened head 3 extends in longitudinal direction of the plug 1 . By means of said 
cavity 17 the plug can be placed or removed with the help of a suitable tool. 



In figure 4 another possible embodiment of a tear-duct plug according to the 
invention is shown in which contiguous to the cavity 1 7 a passage 1 8 is arranged 
which ends at the pointed extremity 5 of the plug 1 . Such a plug can be used if 
the discharge of tear-water via the tear-duct should not be entirely impeded, but 
only partially. 
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Claims 



1. Plug (1) for closing off a tear-duct (12), which plug |1) is provided with two 
extremities, with a shaft (2) which at one of the two extremities is provided with 
a broadened head (3) with a lower surface and an edge, the lower surface having 
at least a partially bent shape, the shaft (2) having a broadened part |4) which 
slopes in the direction of both extremities, characterized in that the broadened 
head has a hollow curvature (7), and that the edge of the broadened head (3). is 
bent back in the direction of the broadened part. 

2. Plug (1) according to claim 1, characterized In that the plug |1) is made of a 
moist absorbing material which is not soluble in water. 

3. Plug (1) according to claim 2, characterized in that the plug |1) is made of 
HEMA. 

4. Plug (1) according to claim 2, characterized in that the plug (1) is made of a 
modified HEMA, to which substances have been added for increasing the moist 
absorption. 

5. Plug (1) according to any one of the preceding claims, characterized in that the 
plug (1) is made of a material to which an inflammation inhibitor, for instance 
heparin, is added. 

6. Plug (1) according to any one of the preceding claims, characterized in that at 
the side facing the head (3) the broadened part (4) of the shaft (2) changes with a 
gradual running bend into a substantially cylindrical part of the shaft (2). 

7. Plug (1) according to any one of the preceding claims, characterized in that the 
plug (1) is provided with a cavity (17) which from the broadened head tapers off 
in the longitudinal direction of the plug (1). 
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8. Plug according to claim 1, characterized in that contiguous to the cavity (17) a 
passage (18) is arranged which runs through to the extremity across the 
broadened head. 
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